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PROBLEM TO BE SOLVED: To restrain lowering of 
initial capacity to the minimum, and to effectively 
restrain lowering of capacity accompanied to advance 
of charge-discharge cycle at a high temperature. 
SOLUTION: In this lithium ion secondary battery, a 
positive electrode 4 having a positive active material, 
and a negative electrode 6 having a negative active 
material are arranged to be faced each other inside a 
battery can via a separator 5 and a nonaqueous 
electrolyte 3. The positive active material comprises 
an active material main body comprising spinel type 
lithium manganese compound oxide, and a coating 
layer coated in at least one portion of a surface of the 
active material main body, and the coating layer 




comprises an oxide of at least one kind of element selected from iron, vanadium, tungsten, 
molybdenum and rhenium. 
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1 7 : 3©w^a^br-tn-?ix^*-e*jt bfc 0 r 

^^(dJ:^, lOmm^xO. 5mmOIES^^:tL-€tLfS® 
L^c 0 

[0 0 7 7] [A«<Z>fl3H] U^^A^^/HS&^^V 

[0 0 7 8] C#flH««©^»] y^^A^^/vfS^r^ 

1 Onm«<Z>*flH«**rf^J«bfco 
[0 0 7 9] [^^RiSIolS] -fn tfu^X-^ 

ff£ LT(DL i C 1 0 4 S:, J&^aftdS 1 mol/ 1 Mft 

[0 0 8 0] [^*fF«ffl«?&OlHaSS] ±m<DX 0 \ZL^t 
^ii-fc^m^ft^^mmasW^T/vrf^H^tpfc 

[0 0 8 1 ] l EI l t-^i" J: 5 t-. ^ 
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[0082] £fc, 3^commmB9(D^—mn, tuts 
[0 0 8 3] [tafFtf] ( 4 viami) 



[0 0 8 4] ^LTl m Atf>3fcftm§r*fe «9 M Lfd^GD 

t. tib* i t-^-r^*^r#fc 0 

[0 0 8 5] 

[*1] 









A/M tb 


ttss 












(moltfc) 


C%> 


CmAh/g) 


(%) 




Li1.1Mm.9O4 


Li/Fe 


O. 3X1 


1.0 


120 


77.3 


2 


U1.1Mm.9O4 


Li/V 


ixi 


1.0 


123 


73.5 


sasfiw 3 


Li1.1Mm.9O4 


Li/Mo 


1x1 


1.0 


123 


78.9 


i£»J 4 


Li1.1Mm.9O4 


U/W 


1x1 


1.0 


122 


80.1 


5 


Li1.1Mm.9O4 


Li/Re 


1/1 


1.0 


125 


80.4 


^WJ 6 


Lh.iMm,904 


Na/V 


1/1 


1.0 


118 


77.1 


^mm ? 


Li1.1Mn1.9O4 


U/W 


1x1 


0.1 


123 


66.3 




Li1.1Mn1.9O4 


Li/W 


1x1 


5.0 


123 


83.6 


nmm 9 


Li1.1Mm.9O4 


U/W 


1x1 


10.0 


122 


88,3 




Ll1.1Mn1.9O4 


Li/W 


1/1 


15.0 


118 


90.1 




Li1.1Mm.9O4 


Li/W 


1/1 


18.0 


115 


90.5 


*WJ12 


Lh.1Mm.9O4 


Li/W 


2/1 


1.0 


122 


80.1 




L11.1Mn1.9O4 


Li/W 


3/1 


1.0 


122 


80.4 




Li1.1Mn1.9O4 


Li/W 


4X1 


1.0 


123 


80.2 




Li1.1Mm.9O4 


Li/W 


6/1 


1.0 


122 


ao.o 




Li1.1Mn1.9O4 


Li/W 


8X1 


1,0 


122 


79.1 




Li1.1Mm.9O4 


Li/W 


10X1 


1.0 


122 


78.8 




Li1.1Mm.9O4 


Fe 


0X1 


1,0 


116 


78.0 




Li1.1Mm.9O4 


V 


0X1 


1.0 


120 


73.8 




Li1.1Mn1.9O4 


Mo 


0X1 


1.0 


123 


80.1 




Li1.1Mm.9O4 


W 


0X1 


1.0 


124 


81.5 




Li1.1Mm.9O4 


Re 


0X1 


1-0 


123 


81.8 




U1.1Mn1.9O4 


Li/V 


1x1 


1.0 


123 


73.5 




Li1.1Mn1.9O4 


Li/Mo 


1X1 


1.0 


123 


72.0 | 




U1.1Mm.9O4 


Li/W 


1X1 


1.0 


122 


77.0 




U1.1eMn1.B2Oa77F0.23 


W 


0X1 


1.0 


124 


85.5 


ttIRM 1 


U1.1Mn1.9O4 


U/B 


1X1 


1.0 


91 


59.3 


fflKM 2 


U1.1Mn1.9O4 






0.0 


123 


45.0 


1£«<0I 3 


LiCoo.aMm 7O4 






0.0 


125 


48.8 


ftKOI 4 


Ui.iMn1.9O4 


U/AI+Mn 


1X2 


2.0 


1 10 


77.3 


£t«W 6 


Ui.iMn1.9O4 


V 


0X1 


fid 1.0% 


122 


45,0 


±3*0] 6 


Li1.1Mn1.9O4 


Mo 


0X1 




125 


50.2 


tt«CT 7 


Ui.iMm.9O4 


Li/Mo 


2X1 


7&&12.5% 


106 


74.3 















[0 0 8 6] 

mfe<v&mjtm (m) ^xxir/^v^m^m (a) <d 
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[0 0 8 7] fil(7)M^^-^Lt N 

*s^ro. i-i 8%^mt^±m^<ommm7- 

[0 0 8 8] HWU2~17^fg*^6 

[0089] ^ r-e*»w-effiffli-sjESfg«st«:ffi« 



[0 0 9 0] JilBco*WifcS*«*ft:i:coS^!ft*lc 

#!I2 ofeJ:r^Jt*^0l6^*5V^TW»bfcjE3Ke««i o 
g £r 1 0 Omlco^^y — ;v (EtHO) l^mM^^tfcVK 

Kl*3tt5*®»* (Mo/Mnlftlt) IrXPS^ 

[0 0 9 1 ] 
[*2] 



[0 0 9 2] 

W-Mo| 



_Lta^2 



flt&m Mo/Mn 



5. 2 1/1 



5. 2 1/1 



«EJt» Mo/Mn 

i5fcj#4£ J; o r Rf«SC*#:*ffi bM o Kft«d5#*{r#J 
o BMb*^ <£ 3 *B*«^^«t? W: ft v ^ r , 83?MI 

- kilt b^ o fc«>*e&a £«S'Jt* 

[0 0 9 3] m(^LT, ICMoStt^, *P«t» 
[0 0 9 4] 

tf* Fe, V, W, Mo*5j:lKRed^b»#lS*La/>?fc 



Jt«0O6 



3. 4 1/1 



0. 2 0/1 



[01] iE«IWffl©9^9A>f^^-Wl»<o«aS: 
[«F*«>lftW] 



1 fHBffi (yf-^Mtynjc) 

2 ^f^^ir/v 

3 

4 IEfl 

5 ^/nIx— ^ 

6 A® 
7 

8 

9 ®ffisait 
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[Hi] 



CRN 




— 5H003 AA04 BA01 BA03 BB05 BCOl 

BC05 BC06 BD02 BD04 

5H014 AAOl AA02 BBOl BB06 CCOl 
CC07 EE05 EEIO HHOO HHOl 

5H029 AJ05 AK03 AL06 AL12 AM03 
AM04 AM05 CJ02 CJ08 CJ22 
CJ28 DJ16 DJ17 EJOl EJ05 
HJOl HJ05 HJ13 
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